A method is presented for measuring the true sagittal diameter of the cervical spinal canal on routine lateral radiograms by the use of a midline perforated ruler. Sagittal measurements were made in 92 normal adults to establish a range of normal values. The lower and upper limits were 10 mm and 17 ram, respectively, at the levels of C-3 to C-7. Comparison of the results with the anatomical measurements of dried specimens showed good agreement. Four cases of cord compression were presented and the diagnostic significance of the method in cervical myelopathy was discussed.
S

INCE Payne and Spillane first pointed
out that the development of myelopathy might be related to the initial size of the spinal canal, 1~ the diagnostic significance of the anteroposterior diameters (APD) of the canal in cervical spondylotic myelopathy has been stressed by many investigators. 2,6-8,u,~4 Measurements of the normal range of the APD at each cervical level in different series t,2,s,l~ are shown in Table 1 . However, these measurements show some discrepancy, probably due to variable enlargement factors. Boijsen ~ has directed attention to the effect of individual differences in object-film distance (OFD) which depends on the individual shoulder widths. The purpose of this study is to present a simple and accurate method by which the true APD of the spinal canal might be measured and to define the normal range of the APD by the use of this method. Its clinical usefulness in cervical myelopathy is also discussed. The method is adapted from the technique used in x-ray pelvimetry?
Clinical Material and Methods
Clinical Material
The series consisted of 92 healthy adults without signs of cord compression, 48 men and 44 women, ranging from 19 to 69 years of age with a mean age of 39 years for men and 37 years for women. Four representative cases of cervical myelopathy were included in the study.
Technique
A metal ruler with perforations at l-ram intervals was taped to the subject at the spinous processes of the cervical spine to coincide with the mid-plane of the cervical spinal canal. A lateral radiograph was taken of the subject sitting erect with the cassette and grid against the shoulder at 120 cm focusfilm distance. The sagittal measurements were made on the radiogram according to the method of Boijsen and Burrows, with the use of a caliper rule. 1,2 Thus, direct measurements of these enlarged sagittal diameters of the cervical spinal canal with the similarly enlarged ruler will give the actual values without calculations (Fig. 1) .
To evaluate the range of distortion of the radiogram due to geometrical, movement, and film plus intensifying screen factors, the modulation transfer function of these factors was measured on the radiogram of a test chart taken with the same technical factors as with the cervical spine radiogram (Fig. 2) . Blurring due to movement was negligible because of the short exposure time of 0.1 second. 
Results
The distribution of normal values of the APD of the cervical spinal canal is given in Table 2 . The average A P D with the standard deviations are shown in Table 3 . A deviation by + 3 SD from the average approaches the upper and lower limits of the normal values, which are 17 mm and 10 mm, respectively, at the levels of C-3 to C-7.
It was found that indistinctness due to the film and intensifying screen was 62 #, and the total lack of focus amounted to 125 # in the radiograph of the cervical spine.
Four cases of cervical myelopathy are summarized in Table 4 . In three cases, the sagittal diameters were below the lower limit of the normal (10 mm). Cord compressions due to narrow spinal canal were confirmed both at the time of operation and by preoperative gas myelography. In one case (Case 3), the sagit- 
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tal diameters were near the lower limit but within the normal range. In this case, the combination of ossification of the posterior longitudinal ligament might contribute to the development of severe cord compression. Moreover, two of her seven siblings have shown signs of cord compression due to narrow spinal canal.
Discussion
Comparison of the results in the present series with those reported by previous authors la, 8 ,~~ demonstrates a considerable difference in the range of normal values (Table 1) . Moreover, these reports suggested a scxual difference since the average APD in females were from one to a few millimeters less than in males. 1,2,s,1~ However in our measurements, there was no significant sexual difference (p < 0.05). On the other hand, the average magnifications of the perforated ruler were 123% for males and 119% for females and the difference was statistically significant (p < 0.001). Therefore, it is concluded that there is no essential sexual difference and the sexual difference in the APD demonstrated by these workers might be the result of the effect of the sexual difference in magnifications. The validity of our results including the above statement, can be examined by comparing them with the anatomical measurements in dried specimens 9,13 ( Table 5 ). The present measurements are in good agreement with the anatomical measurements in regard to the means and the range of normal variations for each sex.
It is of interest to note that the sagittal diameter of the cervical spinal cord has a mean value of 8.9 mm and a range of 7.5 to 10.0 mm, the upper limit being the lower limit of the cervical spinal canal (10 mm). 4,b,12 The use of the perforated ruler is recommended as a screening procedure in all cases in which cervical myelopatby is suspected. When an APD is below the lower limit (10 mm), the diagnosis of narrow spinal canal can be made and when an APD exceeds the upper limit (17 mm), a mass lesion of the spinal cord must be considered.
